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Abstract 



PROBLEM TO BE SOLVED: To reduce the amount of a fluorine-contained material, and satisfy high 
proton conductivity and long durability at high temperature at the same time by using sulfonated polyaryl 
ether sulfone having the specified structure in an ion-exchange membrane and a catalyst layer. 
SOLUTION: Sulfonated polyaryl ether sulfone represented by the formula is contained in an ion-exchange 
membrane and/or a catalyst layer of a membrane-electrode bonding body. In the formula (a) is an integer of 
1-4, (p) is an integer of 1-5, (n) is an integer of 2-1,000, X represents H or a mono to tetra relent metal, Ar 
represents an aromatic residue. The catalyst layer is made of a catalyst covered with sulfonated polyarl 
ether sulfone, and the ion-exchange membrane is preferably a fluorine-contained polymer having a sulfone 
group. The equipment weight of the sulfonated polyaryl ether sulfone is preferably 150-2,000 g/eq. The 
sulfonated polyaryl ether sulfone is obtained by reacting polyaryl ether sulfone with a well-known 
sulfonating agent. 
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^VfKs^-^-Q^^-OCe^^-O-Jn ] <Tgl9 
2*0 4. Og (T/PFU -y^ttS?) t^oo^*y 
■ 1. 4 4«*fflv»TSdMf!lkH«o»6ktt»lS' 
ffo^. 4. 0 8g<9^feO;PJV-*mflJt. ,1 

[00 50] ^NMR&t^CNMROfiWri^SO 

5 m^-T^mizmntzy x-u>m±.izm^L 

X^hW&Xlbhz\h*W&Uz. SSM»±4 5 8g 
/eqt'&ofc. ^OftfeftfcXArtyftl. 4-7x 

mmz'ft\K «fWEt-fe**a*4Tfc. moat 
com%.®&X'<7)mmwt5 3 smvtjnt. 

T5 0 0l#iaanELfc1^«8Sfi?K7 0 OmA/c m 2 
T'<om?fimflE<i5 2 4mVC* l 9«EffiT{i. 2. 1% 



xh->t:. ioasnwi-b/wi i o o oiffl&tiEaftifc 

[0051] 

[HSSM3 ] mmi Kfcvvc?nnx/P*yll2. 3 
3g$rfflv^tW{i:|3I^cKKS-li-^. flriBUolfJv 
-£iFj&U ?oo*;^ 15 0ml Ta»Lte. 
tlfzX U V- fc* ? y -/!✓ 2 5 0 m 1 £Mt 6 0 "CT1§ 
JUL*:. WK*6 0X:T«EfcU«<iLfc. iOiKUv 

-^^zsmm±.xmsr. i o oxrmaiut. 

5. 5 7g<0;*y-?-#&£*lfc. iWJv-tt. 

^t^y-A*:^»T»ofc. 1 HNMR&tP 3 CN 
MRco«#f*>4,S0 3 HS*ix—f;^^iiutb'7 
xx^y«co#7 i-l/ySC lfflg&LT ^41«6T 
£>&.Ik£«ifZUi. a etfB ii. 27 3g/eqT& 

[00 52] ^flfcX/l^WbK'J (1, 4-t'7x 
-l/>I-fA'I-fA'M*V) 1. 0g£.*?y— 
)V2 Om 1 WWU **)$?8*;:ftK7/*i^4* 
S?ijj2 0 m g £ 4 m 1 CO* * LfclgiSfcaSi 

S*U ^no*;^5mlT«fe^£«LT0. 97 
gOMg^WsK'Jv-Sr^Tt. CKO^Uv-SrMflETl 

oo-CT4i^i«SL!t. B*tBUtott£. *W 

^Uv-Sfi(i7 8mg N TnhygSSiiO. 5X1 
O-'Scm-'-lxl O-'Scm-'tib-jfc. 
[0053] ±IE-e#feM g-MF^Ws>"lblf J ( 1 , 
4-b'7x-W>'I-f;U-f;W;l'*l') £DMF 
JSJSkU 5 0jumtf>*-vXh7-f/k£.£f§fc. 
^y^KkLTffliV^Mi. Hffeflll kH«fcL 

fc. 9dt0Vl kRS^^T'^lftS-l^:. -E-cofe*7 0 
OmA/c m 2 iOfl;SS[??ST-«0®6®U±54 OmVT 
fcofe. *^T5 0 0^3^L^com^S7 0 
OmA/ c m 2 X'ff)WmS.\t 5 2 7 m VTfc 0 mffiffi 

rii. 2 . 4 %xh-*tz. ■K7M®mm*Mt 1 ooo 

[0054] 

[HJS0H4 ] nsfe^3 (vmr?7*^j»47tf(Mcom 

* 7 9 m g k LfcUWilHl t»fts*ff-5fc. »7j<1xS£il 
O^m, U 7-fifil± 96mg, 70 h yg^Jg 

<i0. 3X 1 O-'Scm-'-O. gxlO-'Scm-'T 
$>^tz. W&g&-%X)V*VitXV (1, 4-t'7x- 

;l/t«*4Tfc. SJ^^»±. 7 0 OmA/c m 2 ^m 
SE?&ST^m?fimE{i 5 3 0mVtJ)^. fc&ftT 5 
0 0 ^Sae L3tt^)«8S[ffiS 7 0 0mA/cm'TO 
mjfi^E«±5 2 2mVT'ft0mffi£Tii. 1. 6%T'*> 

o^. ;c7)^4«?fi-fe/wa i o o mmzmm^Z: 
feLxmtthzbtfX'ttz. 



[0055] 

W U v-Mfili 9 8 m g . 7D N 
SliO. lXlO-'Scm-'-O. 5X10-'Scm-i 

x°h->tz. Ktom-tfrzAtiiyteitv (i, 4-t'7 a 

Ml3fclim:LTlg-!Iffig^£ft=fSU 
■fe/U^ffl^T^. M^mti. 7 0 0mA/cra!<7) 
«SSS^T'^«6SEJi 5 2 4 m VT* o . *&frT 
5 0 0 I fZ®?>m.®&. 7 0 0 mA/c m»T 

<9®ft«EJ±5 18mVT**9«EffiTli. 1. 1%T 
ft-oJt. i<7»41Sfi-b;Ui 1 0 0 O^fSj^Stemt 

Sit tTasg-t* £ fc 

[0056] 

trr^sx^ h y ^ yynwj. f 5 0 mg zm\^ 

'JV-Sfi«98mg. TDhve^^iio. 3X10 
-iScm-i~0. 9X10-iScm-iT*^.Kil! 
£W*/P*>"fbK'J (1. 4-t'7i-l,yx-f/H 

m^m\t. mmm3tnmizL 

fc.M%&Mlt. 7 0 0mA/cm^5SS?gg-cofl: 
MHBEU5 3 2mVnofc. #&frT*5 0 OBffiffiC 
L£&«3S8$&K 7 0 0mA/cm! T'cO«^l£EJi 5 
24mVT*0*ffl£THL 1. 5%ti6-.t.£<o|(!| 

mss-feywi i o o ommffim&tgg.ixmmi' 

ZZbtfX'Zti. 
[0057] 

[m&M7i ^st^3^ftev^^A4*wfetc*> 

iTpffi7>^^*ftli3 0 OmgfcfflvtfrJiM'Mil^t 
^Srff-s/i. 0. 9 8gfDLa-t'^yv-S:^ 0 
^£0-1fJ v-fc&FFi 5 0X:T'4l^lSHra8itfraLJt„ 
mifJv-fiS«9 9mg. rnhyg^iiO. 4 
XlO-'Scra-i-lXlO-'Scra-iT*-,^ f&fc 
«#*^*>-fl:*ft) (1, 4-t'7i^l/>'i-f;l, 
x-x;^;P*y) 3 i: !!)&(;: 

L£&?)®SfE&g 7 0 0mA/cm ! X'?>W®MEit 5 
3 5mVT'*0«ffiiST{i. 0. 9%?$>-?Jt„ ££>& 

nia-b/wi i o o o mMwmm^zz. izmm-t 

ZZbtfX'ttz. 
[00 58] 

[^W83 »S^l3^K-7^^^A4*W?»fc:^ 
^.Tf-^y-f y 7D-^ i, H 6 5 m g ^ffllWIS 
W£ft£ff-3*:. ^^';v-fi»i9 9mg N Tnl- 
>-<2^S<±0. 4X10-iScm-Mxi0-'Scm 
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-'T*J>r>^„ KftH^^/Wj^-fcJfy (l, 4-h'7 

mms t ix®-rnm*&$mi. mm 

0mA/cm 2 
O«5S$ggT<0m?ftmffii5 3 1 mVTftoJt. 
T'5 0 0l$OSI£U.:&O«SE&g7 0 0m A/c m 2 
T*)«WffiH^2 0mVT*»>«flHET'tt. 2. 1% 

z<wmmm±Mi 1 0 0 o^a^s^ 
lt saws £ t £ . 

[0059] 

[it«Wl ] ^yx-f^^y((-Q.H,-4-S0 2 QH J - 
4-0) n ] (dl. 37) 5. OOg (T;PK'J<yf-a 

i?) *5 0m\io&t*i-u>£wmiK. imm 
l&t^tz. ^^s&^j^L&a^o-c^s-cfc&s] 

Ufe. £WSffl&£&L<8^L&**£>10wt%SO 
3^tX^V>>ffS 1 . 7 7 g £ 3 0-frb^XffisaL 

>t. r^e?ks-$4»{c2i^js^l^. ±mnmt**v 
*»ut. ®->tixv'?-zmim±.xwEFi 0 0 

ICTSSJIL^. 5. 2 1 gOtf'J-7-a^fijt. 
fiSli. 3 54g/e qT&ofc. ro^U-jfcWbJr!) 

x-x^^y^^ii^i^/^y^y (1> 4 
- 1'7 x-wyi-f;u-f;u/i/* > ) coftfoijt 

[0 0 6 0] ^O^^^l^^g^ -J-fc 

7 ox^siafci&fcssii* 1 a t mmmx. m 

«C7 0X:O7M^T-feftS^ 1 a t mm£tfxt:, 

tt£7 0t:i;:£ftU mcofkm$£lxm%W&<?>% 
it^XKltii^mZ^-ftm^lti. -E-c0jSm7 0 0ra 
A/cm 2 <0«g5?gjrr<0€?fi®gE<i5 6 OmVT'&o 
Jt. *^frT'5 0 0^j®feUcao«^«S7 0 0m 
A/c m 2 TcO«?fi«EJi 5 0 0 m VX'$> OMS&T 
it. 1 l%X'h-yfz. 

too6i] m^mtitmn ^t>^mcom-mm 
&&vm®$mx'*)izbtfpii. ttz. mmi- 

fa±.-thztw*Rt>frX'h*). roh yim&ni&Skfr 

hz\t\mi>frx%z>. 

[0062] 

<k o . mggmmx'itmti&MA^&K , rn h 

■fe;PSraA4T S £ b WX'% h . 
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